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Representative drawing 



arranged in each pixel region: 
the first electrodeOOc) of an additional capacitor(Cadd) which is arranged in each 
pixel region to interpolate an insulator with the pixel electrode: the first electrode 
(10d) of a storage capacitor(Cst) which is driven independent of each gate line. 
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(57) Abstract: 




100 



The liquid crystal display(LCD) 
comprises: a transparent 
substrateO 00); several gate 
linesd) and signal lines(5a) 
which defines the matrix of each 
pixel, being arranged in a matrix 
form on one surface of the 
substrate; a pixel(4) arranged in 
each pixel region; a switching 
device which transmits the 
signal from each signal line to 
each pixel electrode, being 
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[»g£l SS] 

xiiiste een^i ¥^§1,^^^ ^§saisx[£J m± aioio^s. 

H!3£^ mE}\2\ ^Sj§g^2| 2!(SHAI§»2| 01 oi-ss . 

I-il4£i=r £>0| gEH ^*<gg&A{o| °H§HA|gjCl£| g^fflSE. 

HI5E^ S B8SI B Oil 011 2|» 2!{gHAISX|£| £f± a|0|0f^£. 

HI6£fe &OI XII5E2I A-A'S XH= ^gSAIgxISJ 8^3|»« UBLHzr E^£. 

ni7£fe s oil 9\m 2ij§sAisxi°j s^sise. 

HI8£^ H S^£>0il 2J6H ^If^t^a ij?S°J v^gg^Aioj qMgn A |xh^jo| m± aioiO^E. 
HI95E& S g. h g£| ^AlOIIOii 2|& °»§£AlgX|£] s}± aiOIO^S. 

HMOEte S #^£J01I °1SH 3IHi!H#^ Ej §>■?£■ XI LI CM ^ bH £ g^£| 3?3ggg XI fc! ™S£AI 

sxisi aioio^E. 



S #^2J0il °J6H ^l^61#^9 01 >1I0I^ tiH£?£i 

x\2\ m± aioioFss. 



XI ^g|^^°J 2"§HAIS 



HI12£i= g Sfg£l EDE ttAIOIIOII 2J & 2*|§aA|§£|£| EllOI(»g£. 
[fcgSI ^ Ail & ^g] 

s ago 2"§SAIS£|(Liquid Crystal Display : 01 ah LCD)S! 3 HIS&S0II ^°^AH. 4=8| ?B 

?S e^f ^ ^I0|E dH£g§;2} S£S □ SAIsgoi JH£S ^Ei^ 0HM&]±g ew§SA|§x| §J WIS 

a a oil as aoip. 
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BBHf S = eh(§l. 3IBSI g^EHSfEl 3 1 31)21 BEHIHIOI^S &&S^ MAISXI2I ffl^^Sf. ±\B\Q\± W 
2JSf£l S^Oil ¥MSrOI XlgWXISI HAISXI. ^61 dim^ >IOISH2 ^wtol^ g^£]£r(CRT)Oi| L4£J8r 
01 LCD(Liquid Crystal Display). PDP(Plasma Display Pannel ) . EL(E I ect rol umi nescence ) S ^B 
±32J0!U RMSX\?\ 3i s £1 CH SP. OIM a & Eli y ui^MaiOl gCHI ^ <™ § S AJ §f x\ (LCD) 31 

l£2j 2 r § ^41S i§3 2JH. CHS SEHSAi^. CRT2] g an S- S Oil H^S^P 3 *J §J 81- 

JI^II 2i2JCr. 0 1 aH ^ e*jg£A|§£|£| ^SS^S Be QHM^^g3 ^E!H(act ive)0HM^gOI °!H 
ffl. *PI§Melectr ic field)Oil 21 SKM <^§^Xr2| dH^OI £Sf8ri= ^ § £| SZMSr^S ^11 Olgef3 
°JP. *8I &3|2| ^SJtsHf SJSExll ^Isl El H OHs^S LCDrr CRT2[ 3t, k 6f0i CRTM ^ 

D\9t 5A|g«e B^2)0i SIP. 

£D\ ^EIH OHM^ LCD^ OHM^gEHS bfi^S 5>^CH| dltfg^SS i>£ ^El^XrS 

oi oi ^x^ ±¥\*±mgm oiggfoi ^ 1^21 s^e hichs^ ^^^ah. °»§2j s^i&^s^fs §af 

01 DilSEI }|^S 50IP. ^EIM^X^^ m& 3BX r gB ^^M^Xi^EH (Thin Film 

Transister ;0lo r TFTPr OISSICH. 2BX r gB MIM(Metal Insulator Metal )§S SBS 
s^POI2H(Thin Film Diode: 01 ah TFD) Jl- AfgSJIE OlEHtl ^EIH ^XrM OlSSh ^EIHl OH 

^ ^ LCDCHI ^ . m± OiS5il^ dH^Hr S3WI ^BJH UiXI 4=^B3^ ^EDIEr^Oil S^lsrSCHAH. ^¥1 
§ r^Xf^AH ^§6^ TFT 21- B2HI DHM^^ ^ SJ^M t 1 £3 & P . 3 EH U OISS S« El « OHM^ LCD 
CHI AH ~ SAISXISI DHlfBsf2f USAHIlf ^ Ail Oil IrEr s^40 r e?r8r3 30il PE^ 2> SfA2j 
3I^S(aperture rat io)OI ^^SfOj 3CHI ^§5^ LCD HH^ 2| &J\D\ ^ 01 XI ^ XII §01 a*S& 

p. 

&3|£1 °»EIM OH M ^ LCD Oil AH ^ TFT2I 3i0!^2f EBIIB2^B0II SSHCgdJOl W4£o\D\\ £|feG|| 
3101 M 5fO| (High)CHI AH ^(Low)^ ffl CH a IH ^Jl SSf(Cgd)S| 882S S 

XI 31 SO. 01 2^8 S«!(offset)S&0IB> ^ = 01. &D\ 8«!S&§ ^SOil 5«^ae, k as« ^rSF 

31 6^01 Image Sticking)OIU B&l 3\ (Fl icker )tt«IS2| 01^01 tt«8^l IXH ^ CHI S!!3 4lia 

SSggS g^AI^ &^| I45SS8 ^S^OI 2>EL 

SEff &1\9\ ^EiH QHM^^ LCDCHI AH SAIS^r 01 01 XI 2| (un i f ormi ty )S ^M6I3 ¥15^01 Gil 01 El 

mmo\ ^i^(write)^ °]j[E^m c\m ^i^j ai^fxi ^§ai^ §e ^xi ai^^ wq.j\ si^w . oioii 

£ m& ^§^Hf Sl^ M5§ii g^A|3i ^31 ^§SA|IIHy2i 9|°J AhOlMS 60Hz^ 5 r 2 

^XIAIZ.^ 16.7ms^ £J3, ^ § 2J XH^HI ^2#0ii 2J5H A|§4^^ OI UOII CHShOI yHAI S 

gai Ban 5 4^ Si^l EEH^OIID. Si§^ SSggl ISefb ^S^^AH ¥^rg(Cadd)^^ 

3f ^^g^(Cst)^^OI 2iEK 

3 ^r^CHI XiME^ ¥^rS^(additional capaci tor ) ^^2| S^SiTOI gEH2J ^§SAISx|2J 

^ BIIOI Of^£M UErtSQ. 

dl^ Xil ISCHIfc SBU2J ^EIM OH^^^ LCD 2j Bs sl^S^(2JSEi Sf^S^2J ^^fi £^6IOj) Q Ji 
SAISFH 2iXIB. n gEH^ ^4=2] ^Arii! s<y ( 1 )j» . 3 ^i^&gtoi ^ o e s^oj SAi 

^S^(5a)0| OH^^I^ 1E}]^ bH S 3 CH AH S BS^ ¥^H2J ^Ards^(1)2f ^3H2J SAI Ajs^(5a)^ 
s §3iXI?4X1^ X|«Oi| 0iS6r^ DHM^I^ ^EK2J Sh^g«OI ^^2J0i 91C\^ 3±S LCDS CHI AH 

XI^S XFEfS V^PLI- ^31 OII^B 4^ 21m 201 DL 01 OH ¥^r§lr(Cadd)2F TFT^2| 

Xil1£CHIAH SOIXI^^XH^, ^ gr(Cadd)°i Xil1S^(10)^ ^ ^Ar^l^^(1)OI ^ Sf^S^LH^2J 

M^S H° fc o^ g^^CL dl^SF3l ^ TFT2J 3I0IM2^(G)£ ^ A| ^ ^Ar^ Sfl ( 1 )2| ^ Sf^S^LH 
M»¥(&^l ¥3r§g°l X-IMS^B &ICHSS2§)£g/2§ i^^CI. 31 CP I- 2| TFT2J 
^2^2^(5b)^ ^ TFT 2] ^S^2^(5b)Hf 3I0IM2^(G) AFOIOli ^£X^S(3)0I § S £l B AH S 

A|A|^^(5a)2i sgog aasp. ps&r uoe a^a^(4)£ ^ a^g^uioii ^^^i 

D. 

^^I Xll1£0il UEIB ^AfAjm^d). SA|^^AK 5a ). ^^Ig^fCadd) , TFT §y Sfr^2^(4)M^ ^ 

S S A| HH ^ CHI AH tiHB^EPI&2| LHB^^Oil S^£l^ aS^^2J ^ VM^AH ^^SP. 

£PI ¥^Fg^^^2J ^§SAISxl2J ^^if§m SQ ^AHI6r3l ^fflSB. ^ ¥^r^i, t (Cadd)2| 
X1I12^(10) ^ ^ ^Ar6!Sd(1)g dHB^EPIB2J LH^B^Oil ^S£JOi 2 ^ ( 01IMMCH . W 

¥Dlfe, 31 . MEIHSJ. §if§)l, OIIS SOf e£H2J gpoj A^^l^ggOil 2J 6H ^161 HHE-iy 
S2S« ^A| Oil g^^lCK 01 OH AH ^BSOI ^^1 XH1 1 a = ( 10) . ^AId^^(l) * bHB^EPIB2J 
S Xl« ¥1^ OICHAH ^Ol g^S^Oil ^£ Xil §01 ^S. HH EH y CH ^^M^XI^Ei2| «}£Xil 

#(3)01 1^92. OICH 2B0il 2}±&^msH ^S. EH EH "aJ 61- Oj S^2^(4)S t!£^ 

D. PS Oil HA|<M^^(5a)3f ^^^^XI^EH2J ^2^2^(5b). EeilBS^M §^'ii^ g^AI^JP. 
3EI3 ^S^B S^M S|Or^^ S^^OI s}±&^(4). RM±im.tt(5a) ^ §B§2| ^ 

XI « ¥1^ ^^2J0H bHB^EI3IB2j LH^B^Oi! g^S PS^?^S Sr^^P. 

POPF #£H2J Q« E |a DHM^ri LCD^ bHB^EPIBOil SS5 r 0i 3 LH^BOil D§?23 SB^ 
EPIBS S^^q. MP £UHISr3l^. XfSS(black matrix)OI 2B^EDIB2| LH^B^Oil g£2J0i 2i 
P. 01 i[g§8 IHHB^EPIB^Oil bHxISOi «fc 2f ^^51 = (4) DH S ^ ^ CHf g|«6fD1 3CHI ^PB& 
S. ^ ^H^Btaperture area)S ^SSPI ¥1 SrOI S^SI A r 5J^^S§0il 2J 6H 3181 Oi EH y =| P . 3^ 
^EH^EHSOI ^Ol ^§§1 2B^EPIB2J LH^B2J t|a XI « ^1 ^ g^SP. ^^1 ^ Ei g Ei S = 
^H^B(20)0il bHxl£|^ g^BfXI^M £&*>P. PS Oil S^#OI ^ EH S EH S ?l^ gSSD. 3EI3 ^ 

aa^oi 4>^i an ^ g^acn aasai^iesi lh*h«oii ch^53 ssaa. 

3I^Sf01 gEH2j °«EI^ QH^^^ LCD^ 2B^EPIB^ bHB^EPIB AfOI Oil AH £111 ^§2^ Oil S 
^6r£^ ^EJaCH^ S^sfQ. ^B^EPIBB bHB^EUIBM g^2j 

AI^XH(seal)^ 3gSf3 3 ArOIOil gSfOI ^jge ^21 ffiMSr^ 2^ S ^1^ SOtOilAH 
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£^l E&\SH «p^£ t ^Aio| qw E! to QH^ai^ LCD^ ¥^g^£l Xllia^dOJS ^Af AJS^( 1)^ & 

8 MH^ SAfOil IIHegSs^l CEH ^CHI 3OfS§2l0l 3 §§§ BeafAIS 4* 2lPfe §§01 21 X! ^ £ 
S CHi ^1^6^ PgHf &S BSSOI SEff Bf^ 20IQ. 

^ ^ ¥^gg£| XII1S^dO)S ?A^j5Aj(i) 3[ ^oi ffgs^2S Ol^Oillffl. UO\j\ ^ 
£f^2^(4)°l £bH^£|}| O^CHI ^ IfAoi dh^£^(20)OI 2tt1^S = £^(XiH30il 

AH ¥^SS2I XiM2^5f JH^^OI ¥^2J S3)0ll ^§5^ ^±301 1 = PH^SOI 

r^mXI SDK CH^U SA|A|s^(5a)Hf Sf^2^(4)B ^ »8 I9§^°J gfi 83^011 §jgs:>l IH 
^Oil 3M Ah 01 CHI ^EIM ^1 Sj-CT >IEI°!M BOIEOt Sfffl . OIE g = LCD^J JH^ 

^^A|^ ^ CH SrCHa-i LCD21 ^ME^MdlS XH6UI3IXI £E£J ^;f§g2J 1111 

S = (10)HI ^A^sd(1.^IOIM^)CHI 2^£i£}| IH^CHI XIOIMAjoj HHtfggOl DH^ S^EIOI. 01^ 
XIOI^Ajoj ^-gA| ¥o^f §3^01 XIOIM ffi^SI 2Hf Xj£AlZ!(XIOI^ 112)01 gJrSzr ^XIISOI ^ 

X1l2£^r &OI X1I1££1 gEH ¥^g^ 2> h ^ 9"§SAISX|£j §^^^£1 UPfcdP. XI0IMAj(1)B aj 
s^(5a. £A|A]sAj)o^ 3XIXI?-JXI^ B^^f^Oil 21 CH AH 51 ggog fc< XIOIMdd)B £J^£(5a)£j 
bH£j3xr¥0iiAH£| SSf(Ccr). Sf^S^(4)B 2bj^9 ¥3rgi, t ¥°1 Xllia^dO)AK)|2l S S 5 ( Cadd ) . SI- 
^S^(4)jU ^§AfO|£J gg(Clc). ^^MgHX|>tEi2| ^2^. Eai°J2^ ZJ-SI SS(Cds). 3HI0|E£i A 
o^ 2 ^ ^oj sg(Cgs). XIO|££|- EBiieJS^ Z!°J gi> fc (Cgd)gOI ^XH^P. 

*H3£Efe ^S^'B- S5§§§ ISSffe »B£| Cf§ 5fU?Ml ^giMstorage capacitor)^ 

21 ^§2A|§x|2| ^£ aiOIOlgES UPyiP. X1I1S2I giJei g^el ^ss^a u 

£H>|2f &S ^3gg »±J£| 2!<SSA|§MS/H § EIH(leak)§ S:£AI3l^fe ¥^ej »»»Uight 
shield layer )S dHSS£l3l&0ll 8a»H/H aH £ ^'21 ^5|§|fl ^?bl5 r 0j RM^^m 
ffljEIS DHM=N^ LCD 3 1- 6^Ptt|ArOII 2j oH HiefH &P (Ref . 'High-Resolution 10.3-in Diagonal 
Multicolor TFT-LCD ' , M. Tsumura. M. Kitajima. K. Funahata. et al. SID 91 DIGEST, pp. 215-218). 

Oil dr^ ^EIH DHeai^ LCDCHIAH^ se^^etllSf ^^ii ^^l ^15^01 Olg£l 

zi^m ^loi^^nf ^^j^ej dHaa^iHS ^sisgrs ^^ai^ lcd^j sai^^m »«ai 
3in sia. 

3E.-IU. Oie^j Xh^S ^51 ^hX! ^>0| SICFJRIA^ LCD^ . ^ lf^2f ^^g^o^ ^111 2 

M^§a^(A1)M A^g6f3| CLH^Oil H ^H^MOilAH ±^Z\X\ ^IIIH Al E\D\ xHI6f^ Xil 

2l&o^MI JW^m ^±E}^ BSOI 

Xil3£^ ^>0| 2^§! 6ia^|A^£] TFT-LCD Oil AH ^^g^oj nn^^o^ A^g5f0 M^SS^ei S^OIs 
m \J0m PSe^dOa)^^ CHjIAI^^ ^Oia. O^^rXI^ X1I3£^ ^4^°J ^ArtM^mnf ^4- 

21 ^A|Ai^^(5a)01| £J5H §[§SJb sf^S^CilAH 3 ^¥^^M UEft!3 501CK ^OIHJ 

SS^OII/H ^2|§g(Cst)s 3 X1M2^(10a)OI ^Ol ai1£2| ¥^fg^^^Hf BEI ^ Ah a] £ <m ( 1 ) 
EH ^EISCH 2iIF^ 2J^£J^ dH<^ a&j AH . Sf^S^LH^ X-j| = ( 10a)ZI0il^ bH^j 

2^¥(11)M g§H AH si 

^Ol X1I3£0IIAH SOIXI^ ^^ggaAioj om§SAISxI^ ^^g^(Cst)S| X1lia^(10a)S ITOg 
S Ahga^l HH^Oil JH^^OI 3 °1I e^r^ zcSJ- OhLIEK ^!0IM6j(1)^^ ^^bH6j °o^2^ ^g 

iHgoii ^ioim bH^ggoi e^hahxi e«^a^ §§oi 2a°lk §.^2^^ ^sjggoj 

ITOg fgi^iii ^S5f3 A^2|A|^^^ S§)0| ^^h^^^ fi^P£JCH^ OhUBK ^>^l 

21 ¥^gir ^^011 UloH bH6j3xh¥^h mDimt: g XHIS^SCHI SiCHAH ^E|5fQ^ BSOI 910 . 

Xi|4£fe ^^1 X1I3S2J ^^g^ ^ h ^21 2"§SA|§Xl£) g^HJ^SM UEffcHQ. D\\ 01 MAj { 1 )3J ai 

SAj(5a. SA|AisAj)o^ 33]|XI^XIfe B^lsf^OII SiOIAH^J §g2£b. ^IOIMAj(l)B £}^L&(5a)°) 
bHAj3xh¥0IIAH^ gg(Ccr), »^a^(4)2f CHS5^ ^3g^¥°l Hia^dOa) AfO|£] SS(Cst). 
^3^(4)31- ^§AhO|2J Sg(Clc). sistMaiXI^EiSI ^2^, yoj gg(cds). >1IOIM£f 

^S^S^ 2>S| g^(Cgs). XI 01 ^ ESiieiS^ g^(Cgd)gOI S XH & CI . 

JJI4Ea ^»S»»A!2I ssiSfiAISXIOII SiOIAH MOIM bHtfSS(Cind)S EhgHf «OI ^Oia 

CL 

C i nd=Cc r +Ggd+ 1 / [ ( 1 / Cgs ) +{ 1 / ( C I c+Cs t ) } ] ( 1 ) 

XHI2££h ^8 ¥^rg^^^JH1 §SA| gxl Oil SiCHAH XIOIM bH tigS(Cadd)S Ehgif SOI 

Cadd=Cind+1/[(1/Cst)+{1/(Clc+Cgs)}](2) 

(1)^B (2)^m bl36H S2C1I , ^^fgg^s ^ga^AiQji 0I6H XI 01 ^ bH6jggOI ^ OH 01 

y s^^^i sen xioi^Aj zpgAi asf^ xioim xiaoi s^hshxi sp. 

X1I1E LH XI X1I4EM m^CA ^H1S2[H . ¥^hg^^^£| ^gSAI^xl^ □ X1l^g§0l E^&OIIE 
M^SF3 XIOI^ bHAjg^Ql B^l EtH^Oil XIOI^ XI ^ CHI d^Eh SfSS S§hS^. ^2 Oil 

*5jgife^Ajoj qH§n A |Xh^| b XI 01^ bHAjg^OI ^XI°K ifgi^f ^^g^oj = ^ A^gg^ 

^ g§l e^sUIIJ ^ °12U ^H^MOI DH¥ ^01 XI XI 33 ¥SS^I ^^g^EJ XI1 1 2^ 

A^gSr^r ^Urii &^A|^ ^ 2I2U ^^fg§OI ^SS^XI Sffl. CH 2i S^U ^^g^^^'CHI 2J 

6^ bHAj3xf¥^ BOI WaSfOI bHAjoj sa> 3&tC«o| ^gAH 0 , g Cf 
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& *. f gs £OI ¥^g^' 2SJSSAISXI2I- *^S^ai qHg SA | & x|oj g< ag S 2}0}m(X SD 3 H 
Al^£0! g&S °»g£AI£xlM HISShfeGII 3 = 301 91 0. 

mS\ = lfg£| JH^MOI gAf@ 9»§HA|gX|» XHi^of& 2S0ID. EES = USS ^101 M HH^ 

§gi ^ AAi^ 5*1!* 4- 2ife ^SSAI^xig XilgS^Cil = 3 01 910. EES S jyg 

e bH^nxf^si mj\o\\ mm &£. B^*gs 4=aiK ^ ^ssaisxib xiisshfeBi = 301 °j 

O. £S S t§S £3121 S &g2| 2»g5AISxl« *H£6^ B^SfaH 3ttS XHS^SS XIISS^ 
□IE 3 = 301 2ACL 

^121- ?IS g Kg 2] }|^3 ssjSfiAISflOII 2iCH AH &%m± UN CHI ^ 

^g^Hf ^3 SiTS MAI CHI gSA|31 ^ 210ID. 

^. ^i2f us = 3 = bss^i 9\m & asoii 21th ^gSAigxi^, ^a^iea. ^01 31&21 s h 

S^Oil DH^Bi^oa dHiaCH 2iEW. 3 21 §S ¥JH2| ^IOIMd5l ¥JH2] £Js£!E^ 3 31X1^X1^ 
^ If^g^oj OHM^B S § oH ^ ur ^40H2j >]|0IM£j ^ d^dUh £>0| ^ Sf^g^UiOil bH Xl S 
^2^HK &UI 2f sl^g^LHOil bHxl£JOi 2| <M^^£J 6!5§ £}| ^ sl^S^Oil a»A|31^fe 

^?IS^Xf2K ^ >il0IM£!0il E^SOl. ^ Sf^g^LHOll dHxISCH ^ £f^2^2i gJ^2f 1 

2§i ^HXHSfOj Pit^EH ¥mglf2j XI1 12^. * &D\ 2J ^|0IM^^ = ^8f01 9§3ffl. & 

21 ^ »£g9! CHI dHxISOi 2j £[4:2^21 ^¥21 i2fl JHXH6fOj CHgSE^ gSS ^3 = ^2] 
HMS^S ^ b! ShOI 0|ipOi*J 51 ^S^^ SD. 

^31 2f &0I B^lsf^LHOil ¥^g^2J Xil12^B ^3g^2j Hlia^S SAIOil ggAI51^£r 22! S S 

»aa }iir3 Af^ g^moii ssaa. ^. ¥^s»si mia^a *3sssi sna^si g^s agfsi- 
ss» ^ aiD. ^^hsssj wna^a ^^sssi ana^ g cHin sm ee^ £¥i sag raaa 

g^Al^g 4^ 2i°0t. &OI ¥ XI1 1 S ^ e Oi^ 6fU EE^ S S¥I ^^(ring)^S^ ^^A| 
dim 2iQ. EE§! ^Ol ^F§^2j Xil 1 2 ^ ^/EE^ ^5|§l?2| Xil 1 2 ^ S ^^^^^ g^Hl 

2| XjMa^e 216[b HH^g ^CH£ ShUOI^e OlglfAI^M SICK ^Ol ^5j§^2J Xil 1 2 

i^gg^ ^BOfU Zl ^g^^o^ §^A|^^ SICK ^>0| eij§fiAISxl°l ^ Sf^M 

Afg^ ^£ aa. 

£J\9} ^01 E^ISJ^LHOil ^^^^H[ ^^e^S MAI CHI S^S^ ^ <™§£AISX|^ £D\ 

B ^§0! ^^6^ d^oj^H^S t,^^ >II0I^ bH<yg^2J ^^dffe ¥ ^2 Oil CHS 
M^I0i^-SH(trade-off)M SI-CM ^JtS&lb ^^S^HJ SSTbl* sJ^lfAl^ 30I S^SDK 

S^, ^ KSOil 9H§SA|g»£J Xil^^SOil 2iCHAi^, ^S^I5h^0il XIM^^^S ^Stl ^ £l¥ 

EHE^ShOI ^4=21 ^|0IM^5[ ¥^FMi> fe ^ ^^§^£J Xii12^S S«S^ S§ 31- . ^>^l S 3f S ^ CHI ^ 

2ii ^£x-iise x^ai^ i^s « Ah^| 2| ^oi^Aj^ Ai^Ajoj ^^oi|of Ah^| yc^ i0 i y 
401 ysxiiss nHEHysf^ ^^i ^^s^uiaji ^,01 ^ xma^^ 

i^i ^^m^xi^s °i ^o^, ^^a^ s§i ^bisfai oi^oixi^ 5§ ^s^^ mo. 

o\m e mgoj ^ai 011 on 2hma s^esi ^smo^ ^aiisi ^s6^ck ^ ssoiiah 

Xil5£^ ^ BS2I ^ ^A| Oil Oil £iS ^§SA|§x|2| Sf^ BUOIOhSEM UEILHfe 50IQ. £20ilA-i U 
EfU^OI ^4-^H2J >ilOIM^(1. ^ AF>d )nf ^4=^2| <M^^(5a. QIOIEf^. ^A|<m^^)0I ¥S^I^^CHI 
DHM^I^^^ HH^SCH ^ ^IOIM^(1)Hf ^^Aj( 5a )o^ §3|XI?-JXIi= ^ ^f^g^M §!§6f2 
CN - ^ h S^g^Oil^ lf^2^(4)0l g^^CL ^ ^S2| £D\ n0\^tt(])2) ^^2f ^ 

PI lf^S^(4)2J ^¥^1- Sbi^S §EH^ ¥P^iTS ^^SCK ^Ol ^i^S ' 10c 'B £J\ ^Jl§& 

2i una^oi afe ^ioiea(i)si p^s^icf. as} ^^s^2i mzim bshh^i ^eh 

^ ^^UH^(11a)0| g^£ICH Si^&l. ^Pl ^^HH<y(11a)Hf sLl±&^(4)^ m&mW D)\Mo\W ^ 

^isirs ^^sck 4^1 ssas 1 iod'^ m\ m^m^^i una^oi 4^1 ^HH<y(na)2i w 

¥1 ^h = €JCK 4^1 ^AlOliOilAH^ ±$\Q±T\^M ^°IM^XI^Eiff M§5IS§I LJ-Ef LH3 Sl^U. OH 
CHHBil^i Oil AH ^^1*3 Pl^g 6^ MIM§ 3&X^2J ^SiCfOISHS A\§m ^ 91C\^ 5^ 
Sie! Hf2l . ^Pl £f^a^(4)LH0il SAI9 ^§SAIIIH^2j ^¥OI2h0il 

x^°|(black matrix)3f2| &3j|0ilAH s|§£|^ PH^^S UEItHa. 

«l6Efe ^^1 HI5E2I A-A'S KB BB£S/H. ^§SA| HHs 21 6J¥PI& ¥S^i U&tf 20ID. 01 
6^ ^Pl S feg2| g ^Al Oil Oil tt^g 2M§HAISX|2j XIIS^SS X1I6EM ^^S^ ^AHISI ^fflfi 

21 

¥^ 2«§SA|iIH^2| UHS^£l^ie(100)g ^bl6^3 3^IOil ^P| ^^^(5a)PI ^I0I^^(1)S 2J ^ ^g 
SJ^Oil SS3^I?IS DHE(£AI2[§)« g^AI^ ^U. OlffH ^Pl HHES^B 3§(Cr)ii M§6fffl 3 
¥WI^ 2f 2.000A§£^ H£A|5*i mO. OICHAH Pl^aSOH fe^OI^S ^ 4.000A§£U 3 OlSfS ^ 
SA|5J m HHEifelSKM >H0IM<H(1)B ^5jgg2| XiM2^(10d)S gaAIZJP. OlffH fe^l ^101^^(1)01 
sf^gcq LH M e^o^ sfs^sgHxi ^Eioj ^|0IM^(G)B ^Pl >ilOIM^I(1)2j 7^9D1 

m^Si^ m±^^;(4)^ CHSSh^ ¥^Fg^2J Xil12^(10c)E gAIOil g^sJQ. 

S^ S§2| ^}^2}m 9\6\0\ 2H E. g£AI HUE iil £D\ ^^g^2J 

^lia^(10d)S Dl£l g^Al^g 4-E ^iEffl. SS Ah^| >||0IM<y (1)Hf^ ^^H2I ggOil 2j6H 4,^1 ^ 

3^21 nna = (iod)s ai s^ti^ g^Ai3ie 4^e &^i ^^s^2i nns^(iod)M if 

§5^2^ g^S^ ^Ol Xil 5E Oil AH SOIXI^ ^H^B^OilAH ^Ol X1M2^( 10d)P[ xh XI 8h^ 2^ 

E.^2J ^H?10l 1,^6^1 391 [DigOil *^g§0ld^ 2.^3 £D\ Xil12^(10d)M ITOg 

EEgxj^oa gAHA|^ m 4^E 2iD. 
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*hE }I0IM£(1)0IU ^3§ir2l HI13^(10d)S Sf^Olfe^S S ^ §!■ 3^ 3 23I3 sgs ^ 

Ah A |^ ^ Oj^OI Ot3M 5f m S 0£ A^| OhB 0 |-OJ £ £ Qj, Q| - ^ ( A | § Ot 2 . 000 A§£ 

L* 3 018*5 HI^AJ^ S SID. 

0IOUH CVD(sfS,^I^S^)^S°^ tJEIEUOl ea*OIH(SiNx)g£J i2i(2). bigg ^±2} ^c!^(a- 

Si : H) Hi y£X1!S(3)8 ^ 3.000a. 2.000A0IU 3 0I8*M gSffflSQ. 01 OH 2^§£S/d 

dlgg ^^Sf ^£1^^011 NE*£J £1 £S9 bigg 4^1* ^EIE(n+a-Si : H)g ^ 500a §E§ gs* 

AI3^JI& s^LL ^ = £HaI±EHM CHI ^§111121 ij£A||J §^ £01 ^HxllS^OII g 

£IE L*0IME*0IEg OilS ^ifflil S^AI^ 30IE ShCL 

01* ^01 imoiegdm (5a)oi 3x*8*e ^eoii ^m^xi^eo* ¥i xi m ^mm mmm^m & 

0IOUH IC21 aa^S(£A|°hg)2| £01 i2§(2)i Hl^8*3 IT0( Indium Tin Oxide)^ ^g^^ 

§ ^mEig^se^ ^ sooassu 3 oig*^ m^Mii m nHaasioi s*££^(4)s £>oi 

i3§(2)^. ^ £OI ^£^ie(3)Hf H£A|^ ^E*. 01 (EH £OI £*^2^(4)E 2 §§011 

AH gSAI^j 5 V^SiFSI »HS^(10c)3f g^S(2)M XH 6*04 ^§ JHEIE1M EH EH 

»D. Ol HH £OI Sf^g^Oil^ i2§(2)§ 6*01 £OI ¥^§^21 XI1 1 S ^ ( 10c)B £OI s*^ 

3^(4)Z!01I ^D\m^0\ S^Sffl. 1*4:2^(4)5* £OI ^2jSl*£l »MS = (10d)2>0ll ^g^OI 

§££JCH ^irS^r £!s£(5a)§ S8*01 }|°iS E*M S^AI 7>*XI igAPJ SEI «XI» 4^ 

2<:hi ea. 

01 CH AH SSOil 3§1 ifOlfel ^ ot 500 A . 5000 A§£U 3 016*^ ^fflEISSSg 

Oil £J5H S^g*f» * £ls£(5a). TFT2J ^£^2^(5b) , ^^l£J2^M IIHEiysm £2011 ^ El 

S L*0| ME*0IE Ml^(6)i ^ 4000Ag&s gSfAIS s^^AH , ™§£A|imy2] 6*¥^l 

&01 ^scf. mm £>oi sss(6)^oii^ hhs^oi ggs 4^ siM8 lcd^oiiah s »aa 
mm eaisich axieh ^oi ^ssaiuh^hj Jiee sessile lh^^chi x*^roi ^ ** 

S ^H^SOil ^EH i&ii §£8*H 3 ¥1^ e4>^ Slii §£6*m. 3 ¥1^ ^Stl ^¥ S§2^ 
^^12* 6*^^S£* ^E^S^ XIXILUOil HJ oH XIXI3D1 3 A*0101l ^§01 ^EJ. ^M£ICH ^§SA| 

nnyoi sfssP". 

XII7£^ B ^§5A|gx|0ilAH B?| S*4:« « Oil AH 2] M^*SJ^£» UEiyjC*. ^101^^(1)11* 

^m^l(5a. SA|A]^Aj)o^ ^y\X\9-\X\^ E^s*^0il ^9 §l££b. }l Ol M£ ( 1 )H* dm^(5a)°j 
bH^3X*0IIAH^ SB(Ccr). S*^S^(4)H* CH»8hfc *5!S»S| Xil 1 2 = ( lOd) A*0l £| SB(Cst 2 ). 1*4:2 
^(4)5* A*0I£] SSKCIc), 1*^2^(4)5* ¥^*g^£J HM S = ( 10c) A*0l£J SS(Cadd 2 ). ^ei^^XI 
^a°l 4:2^. E^l£]2^ 2} SI Sg(Cds). ^I01M2* 4:24i2^ SgT(Cgs). ^101^2* EE|[oi2^ 

g^(Cgd)e0l ^XHffE*. 

^y^o^ oh E! « dheb!^ LCD CHI AH SAIS^ 0IDIXI2J ^^£W ^S6f^l ?I8*W QIOI£*dS §5*01 
D\^(m\ie)B ZlDim&m C\m ^l°JAI7J*XI S§A|^ ^XIAI^ ^^1 ^| 6H ^§^2* § 

^8*fe SSS1T2I 3^1^* ^§6*C*3 8*2. ^^1 XII2£. HI4£. XII7£^¥EI Q§i ^01 S S S: 

E*. 

Cadd=Cst=Cadd 2 +Cst 2 (3) 

£Et!- ^ tfSOil PJtl 2M§SAISxl£J >II0|e bH^§^(C)b E*^H* ^01 ^CH2E*. 
C=C i nd+ 1 / [ ( 1 /Cadd 2 )+{ 1 / ( C I c+Cgs+Cs 1 2 ) } ] ( 4 ) 

(4)^^^¥Ei ^ ^SOil £J8*2 ¥:f§ge}2§ OI^CHS S«§HA|gx|£| ^ilOlM bH^Slf(Cadd) 
SP >ilOI^ bH<ySSOI ^§1 U 4- 2iE*. 

§12 ^^l(3)^|o^¥E1 ¥^*§i, k 0il 2|e| ^!0iM bH2§^(Cadd 2 )H* ^^g^Oil EJef >i|0|M 
bHtf S^(Cst 2 )^°l §gbl» 5J^!S*8*^I MaiOIH-ong fH^p. 01^ ^Ol s BgOI | oiCHAH. ¥^*g 
g^^OI XILffe DW^m Sf^21 ^2j§gra^0l XIU^ ;>jl0!M bH^§^2| ^^OIIAH 3 3 

§§I ^^?6*^l ^!0IE*. 

MaiOIE-2^011 Oitl s| 01IS C[mO\\ L*E*^E*. ^. 15£Jxl0il 1280x 10241*^M XILI^ 

EWS(Engineering Work Station)^ 2« § B Al M U Oi! AH . s*^3J| 80^ix 240/^, >1I0I^ UHtfXHS(R) 3.41K 
Q . ^im^H* ^I0IM^2J bH23x*¥2| §g(Ccr) 0.04 pF. 9«§Sg(Clc) 0.16pF. ¥^*§^H* 
B(Cadd 2 +Cst 2 ) 0.3pF. ^lOIMS^H* Hcil£J^£J SB(Cgd) 0.02pF. ^lOIMS^B ^^oj gat( Cgs ) 
0.02 pF^CEH. ¥^*g^(Cadd 2 )H* ^^g^(Cst 2 )2J ggbfOli [L\B RC A|§4^ ^l^sH S£ (S 1)H* 

e E* . 
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#31 S101IAH Cst 2 £f Cadd 2 2J dlfe 3*S|SgS| HI1S^j» ¥^§^°1 XillS^OI »X|8>fc S^^dl^ U 

Ef^ 4- Si^ffl , S1SVEI ^ g ^ : ¥^§iT0| 80% : 20%(^g^ ^ ^gg*£| XIIIS^SI 
U\Jt 8 : 2)0|^o^ ^^sat 0 | go a. ^ ^ ^ggb^Dj^ 1 .66UH 0\B[9\ RC A| g 

4* as ^ 9io\ sm^oi sick 

sv^ s ni5£0i|AH MOlXIfer U\SJt &SI dH£^^^ HI12^Hf ¥1^^ 

2| EMS =8 SSShfe 0I£!£I S&£| £S0I ^feSFCK 

OIISSCH. V^SlfSj fll12^g ^li(ring)^£^ §£AliJ SJCK &D\ XI1 1 3 = 

61-01 S PSS^S^Oil CHSmS^ 1£3CH HSD1 ^SSf^2^S S£Ufe ^ 

Kring type)^EH^ *fOh«g2| m^ol~ 51 ^S2i 6K= ^Si 1991 9S 5SXKCHB 

EJ^ 11191-15530^)^ »S» d^ SICK 

*ffl»S HI 91-1 5530S Oil JWM& gSi §^ fl|8£M &3EoK)i iS§fS Qgjft »Ck 

£>0| AMES- tillHoHS^ »4> 21 = tU2H>0l ^™£J ™EIM 0H^ 1 ^ LCD^ , ^ 

2^(4)011 CHSI-01 ¥^giMC)2l HI12^(10)£J EilOIO^OI eHH°l LCD2h tiling Hi H 

&}| :HI0IM£(1)B ¥^g§f(C)°l *II1E^(10)°S « IfS g^S Sf£S^(4)8 
1&M[£^ IIH EH y £| OK H ^M&IS WE} DISS m±x\^(4)SH Dl^XlZl gJ¥ = B SbH^£J£^ EH 

oi ee^ bHxis&L :h^slh^ mss\x\ moi. §EU°j lcdsi- dima^ ^^ii e^ui^it^ m 

HI9£^ ^ ^g£J ^AlOjlM UEILH^ S«§SAI&X|2J af^BilOIO^£« UEItH 5 0ILL E ^ Oil AH 

MOjXI^OI V^FSgSI HMS^dOc)^ sl^S^(4)2J ^$\m WE} 2bH^£J &g(ring)^5S| 

ED. ^^1 ^AI0j|£r ^^S^J^S 11192-15530^ 011 ;HA|& ^ij^£°J HMS^OI XI U ^ 

^H^M til u JS6fb ^Ol ^^2^(4)5J LH¥0il S^^^ £^§£J^ 

^gSAIHHyoj m~J\B0\\ §^£]^ Xf^^Hf ^^6^01 SJOI S^5^ ^l^^i UEItHD. EES!- ^^1 
^AIOII^ J\\0\m*l(])0\\ 21i ¥^FSfe k °J XII12^(10c)£J g^OI &J\ HI5£0ll UEIbf S ^S°J 

Aiaia cue n i^i^sse §sisi aoia. 5Eet ¥^^^ omstssHi moii □& aaiafe 2 

^& Iil5E0ilA-i£f aoi 4*»»P. 

BH ^ h ^l X-H9£0ilAH^ ¥^^^£J HI12^(10c)S ^g^e g^ah SOI^H HSU. ^^g^EI 

X1M2^(10d)S ^12^ §^Ai31 m ^£ SICK feOj ^^gatoj fll12=*g m $ m mE} 

CHS£ICH Sl|2g S«A|3|fe 2!j§SAISxl0il &6F01 H 1993^ 31 4SXKPi§^SJ^ ^^^§J 

VWi 93-3208s)s ^&j#§JSh yi oiq. £j\ m&m^Vsi HI 93-3208^ Oil 2«§SAISzlS| 

aioioh5E» anosoii u&lh«p. 

£201IA-i S 01X1^01 . ^ If^S^LHoj Sf^2^(4)M M EM Ml— ^m=?^^ ^5j§if°l H1 10d)0l 

^ioim^(i)3i- 2^§oi aoi ^^js^oi g^aoj °ick ee^i 4^1 ejssi- ^ f nns^(iod)s 

^^bH^(11a)0|| £J6H ^HbHaa^iSS AH s 2^£jCH SUP. 

«Pia «oi *3fiBoi iiH2^e ^s^p^^ g^a^ aAioiis 3 Hi^sgg s^ti mssa aas 



18-6 



mmm 1996-001 6796 



£J AlOIIOilAiSF §i!8K)j, ^OFggfllfSI gib k bl dfiE Ss g gg2§ S8F01 2] 3 ^ AIIJ ^ °[Cr. =!S 

^ tfgSI ^SHAISxIOIl 2<0iAHe ^112^^ ^3§§> fc S| HM d ^ B^S If^5^£l 

M3IM ME* SIS^S SgAl^lg 4^E 2>Q. 

E!B ^ ^ I CHI AH S ^ h §2j 04 aH *J AlOIIOil AHir 2!jgHAI§XI2l ^H^§ Sf^jll >ll 01 M dHd§^°j 

L v ^£^ aiifs sa^oj n sai^soi qh^ s^sisxib >iioi^d(DHf dsd(5a)oi m^sfe 

HHdlHx^LL ^Ol ^SjggSI x-i! AH s ^^Sf^l 9\ S * £! UH £ HI- d^dJlfS! dHd^xF^ 

CHI AH OISSOIU *!2f© l2 D 42i B oh 04 feOI }i 01 = d ( 1 ) 01 Bd£l>IU. £D\ TilOIMd^ did £ 

dsdHF ^»sg£j hus^bs Bsaf^ ^tidHd ej-oti b^ssoi washoi qjissaisxisi 
ais^soi boixi^i £J^ shisoi waep. oiaff sass **!SB2i ^ ^ chi cd^ HHdmxf^oi 

§3^ HB30PI ttH^OII CH^ £|fe 201 CK 

&2I2I- SB dHdH2x^0ilAH2j Bdl^. Be*»g£l ^Hll 2«SHA|§£|2| JH^PgOlU ^3£^^b|£J 
&£2iOI 8H3 3t2l iSI ^^5f01 = #^P]S 1992B 9§J 7ttXKCH&e!^ ^M^I HI92- 

i63oom)^ ^sisse u± 910. 

■HI11Efe &3| iloH^^a Z-H92-1 6300S Oil JHAI& Olgsl 3HI Of ^dHd^Sj e*!SfiAISx|21 £>^a|OI 
OhSEB UEffcH 3S0ID. HI11£0ilAH SOIXI^OI. ^ggSl HI 10c)B S^£^(4)g g£HMfe 

!EH2j &S^£^ SOI TilOl^dOl HI 1511 01 Md ( 1a) j» HI23I 01 id ( 1b)°S OigslSOi SQ. 

feOI H1 11 £0II :HAIS gglg dHdllx^OilAH g^£l^ BdOiU B&U&ifSI §HI» 

a^ 2B^AH, SSJff dld(5a)0il CHohOI HIOIOIMdOa) ai HI2?il0l^d(1b):[lf2j dHdHx^OIIAH 
2¥ B£0IS 3¥0ilB BdSgOl *££SIH i § Qlb ^^OilAHB BdOl gJCHB S^Oil^r BdS 
gT©e UBUXI S>Bffl. ^lOIM^m A J1^J 2±CH1 B^OI BJ£S& 3^ B^OI dHd 12x^21 B 

^XIS d^i2| ^101^/de SCH^B Til 01 Md 01 Ol^SOi £101 ffH^Oil B^SSOI 4- £! & CL 

HI125Efe S SJgSJ 2ECFS ^Al Oil Oil & sh§SAISx|S| Sf±2l|0l 0>g£« U £1 Bi 20ID. &OI H1 12 
£b ^Ol HM1£0|| 5HAI& Olgsl- :HI0IM tiHd^^21 S fcSOII sCH^o^ ygsi- SOIQ. 

H1 12^011 AH SOIXI^OI, V^^g^^ HI12^(10c)B sf^2^(4)°i M^IM dF E> ^^^P^^ g^SCH 2i 
2DI. ^lOIM^OI ai1?IIOIMfl(1a)a HI2^IO|Efldb)og 0l^sf£JO1 ^Ol ¥^g^2J Hlia^(10c)2l 
S9^°S HH^£|Oj 2iP. BB ^^!SS2I HI1S^(10d)E s}4i^^(4)2J gaiM WE} ^m^^^ S 
^£ICH 2io ffl< Ah^j ^^gatoj Xi|iS^( 10 d)« 2S5fb ^^'dH^E HI 1^B dHd ( 1c)j» HI2^U 

bHfl(1d)oS Ol^Sfaoi 2iD. 

^Ol HI12S0II UEIB ^A|0j|^ dHd IHx^OIIAH 4- Bd. B S[gSfS ^ § SI ^ °[ 

^ ^P^OIffl. ^3| ^A|0j|2J 21j§SAISx|2J HI^^SS S*[ fe^l HI5£0il UEfB ^§SA|&xl£l 

aKs. ^^fsst en gguioii am zi^m^ B ^g2£ ^ s-iq. 

^ tgg ^>0| Ol EH ^A|0j|01l H^gaXI 3*^01. e"§SA|^xl°l B^l^f^ UjOil ^ 

g^M dIS g^A|5l^ §1 S¥ ^ ^S£J ^1^^ Ah^SI g^l LH CHI £l^a. OUgMCH. £D\ 

^^hSS2| HMd^if ^^§^21 HMS^SI Cf^a^l ^3ff 4^ ^l^ffl . 4^1 % §^B£I (dl£ 

JH^M ^I0IM HHdSlfSI ^ B CHI AH ^ H1 12^21 m&D± &&Z\0\ ChgrSMI 

m v 910. LIOIDI &D\ ^ajgatoj xiM2^0IU ^gg2J HMS^SJ CH B d^5F£ 

UOil 1^1- g ejgoj oMgn A |Xh X1 oj ^gsh 3h £ LH0IIAH ^§01 ^hfeoh^l S CK 

01^ Oil AH ^Ejs y^£h SOI ^ ^SOil 2ia^B, ^aHHj ¥^^^^^B0il °J ^ § H AI § xl Oil AH MCf Til 
OlMdHdg^M 4- 21^1 CEH^Oil RCAIS4- Ztm 4= 2iOj ^SJ£| ^goj ^§SA|^xlS 

^ 4- SI^ch, s£H°l ^^g^«^B°J 2«§SAISXI0|IAi SCI Sf^AI^ 4^ 21^1 CH^Oil fl£ 

U ^ME-^Mtil ^^01 g^S ^gSAISxl* 4^ 2iD. 

ccg} =5|§^^Aii 2IS&0II °[CHAH HHdBx^SJ g^Oil DlZl*} Bd . B^^^S JH d 4-B-l^ 
4- 21^1 IIHSOIl 2H§SAISx|£i HI^4-MS 0H¥ &^AI^ 4- 2iD. 



a^s 1 

^g^lBSf. I? I SSI SB^Oil OHM^I^^o^ dH^SOi S> ^ffi . 3 BS^ ¥?H°J >il0lidHF 

¥^H^i dld2? S^IXI^XI^ ^ sf^S^^J OHM^^M &§6H^^ ^4^5H^J >ilOIMd ^ did 
Hh ^^l ^ lf4:g^Ui0il bHxIS s^d^HL fe^l ^ If^S^LHOil dHxl£JOi ^Ol ^ dSdSJ d^M 
^ Sf^S^Oil S^AI^j ^^IS^XhSF. ^>0| ^ >il0lid0il . ^ sf^g^LHOil 

dHxISOi ^ ^¥£i ISil TH XH ShCM CH^SE^ ¥^^S^S| H1 1 d ^ . ^ ^ 

>ilOIMdHf ShOI ^SSlffl. ^ LH CHI dHxISOi ^ l^d^°i ^^9} i^ii TH XH ah 

01 a&£l£s gAH^j ^^sstoj xiMd^M ^ HI ShCM Ol^Oid >|§ ^go^ ^§SAI§X|. 

2 

H1 1 S" Oil ^ICHAH. &J\ ¥^f§gS| HMd^Hf ^^§^2J HMd^B feOI TilOlidB SB 0I¥CH 
B oF^ etjgSAI^xl. 

&=?m 3 

H1 1 & Oil ^OiAH. ^Ol XiMd^OI El 51 ^S2§ ^SSAISxI. 

a^s 4 

H1 1 SOil 2iOUH . ^T! ¥^§l^ HMd^g fe^l TilOIMdOl ^ IF^S^ H¥ «£l= g^^^ 
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S Shfe ™g£A|§xl. 

&=?9t 5 

H1 1 SOil SiOUH. gD\ s?Dt§%*2\ HIIS^B ^^g^oj xil 12^^ 2^ BaHH^ SEH^ OI^CHXi^ 5 
S 51-fe SiiSaAISXI. 

S^S 6 

H1 1 SOil SiCHAH. ^^I ¥^§i>^ HI1S^ ^g^°i HUS^e ^CH£ 6fU Oi^OI s>}±&=;21 

HI6SCHI CM AH , S^S gi> fc °l BIIS^S Sf^g^Oil i!£E! 3 SgSI H1 1 2 

=*H^ OIS dH£2S = £S *§£ S es<gSAIS». 

s?s 8 

HMSOii SlOi/d. &^| -^gifSj HM*j=8 &2I >ilOIMdS £l¥ ^g^J^CHI 6H &2I 

^i&^oii g^s^ &snnEsa «e mm^ e 3is ^s^^ sf^ smssaisxi. 

S^S 9 

H1 1 SOil 2iOi AH . 2| E^i^f^S^mOil ^^g^Hf ^^§^2j ggdIS HE^OI £>OI ^gg£| 

hus^hi ^3gg, k °i hus^oj 2301 bie^ sgs ^§°g ^ssais 

XI . 

s^s 10 

Hi9S0ii siCHAH. #j\ » ¥^s»si ana^ysi e^uit 8 : 2oi^°j 2±e ^s°s sh= 

^gSAIgxl . 
S^S 11 

H1 1 SOil SiOUH, ^flg^Xffe aWMSSXI^Eie! g g Shfe ^SSAISxl . 

S^S 12 

^S^ie^f. £> h :>l 3I&SJ SS^fOil DHM^^^g- bH^SOi 512.0], 3 &! 3 §} ¥JH°I >1I0IM^3I 
¥3H£1 A J5^25 S 31X1*1 life 2| af4ig2*£J OHM^S & § 8H 3£ = ^40H£I ?ilOI^£! §J 
UK £>0| 2f 5f^S^LH0il bHxl© Sf^S^ah &OI 2| Sf^g^UIOil bHxl£JCH ^ £iSL£j°l dli 

feOI ^ Sf^S^Oil SBAIS^fe £¥IS£tt2L £>0| 2| }i|OI^£IOil e^EJOj. feOI 2* Sf^g^Oil bH 

xisoi ^ sf^a^si m&mm iwi\\5\o\ assist sss v^sssi hi 12^. &i £>^i ^ >ii 

0IM<y^£J ^iJStOl ^g£jD1. 2* ^^g^LHOil dHxiaOi ZJ sf^S^^j Eft£f ^HHEU^ 

^ ^SSAISXI . 

a^s 13 

HI 12S Oil SiOIAH, ^^g^oj x-jm^^^s 01 g tiH^^^^^ ^S^^ 6^ 

AISxl . 

»?» 14 

HI12S0il °!CHAH, 4^1 ^^g^£J HI12^8 fg^25 9 ^S^^ §^ ^SSAI^xl . 

15 

^S^I&HK ^^l 2I&2I °! S^^Oil QHM^I^P^ bH^£JCH 919.D\ . □ 2J S ff >ilOi ^ 

^H£j Aia^o^ §3|X|?-JX|^ ^ s^g^£J DHM^I^S ^§5H^fe ^^^H2J TilOl^^ ^ 
fe^l ^ ll^g^LHOil bHxIE! sf^S^Jlf. ^>0| ^ sf^g^LHOil bHxISCH ^f^l ^ ds^H] ^ 
^ Sf^^^Oil 2& k A|94^^ ^^IS^X^£[. 2| >j|0| Oil □ ^^3^ ^^affl. ^Ol ^ sf^S 

^Oil bHxIQCH ^ sf^S^2J ^^|« CLF^ ^SSEH^ 3 ^¥2F i2§§ XH 8h CM □iSsfffl. 3 21^ 
§S21¥S £^£J£^ S^S H1 1 2 ^ . §=! ^^I ^ ^ilOIE/cj^ ££j5[Oj 

?§9ffl. 4>^l ^ l^S^LHOi! bHxiSOi ^ af^2^£| ^?IS dFdf S S S EH M □ i2§I 

^HXHSfoi □isanjj. 3 oi e bH^^^ H1 1 2 ^ S ^blSFOI 

oi^ch£i m^9.^ m= ^§saisxi. 

a^s 16 

HI15S0il ^O^AH, ^Ol ^D[§^2\ H1 1 2 ^ 3f ^^g^£J HMS^g >ilOI^^^ g^g^^ Ol^Oi 

2 S ^S^^ ^IgSAI&Xl. 

a^s 17 

HI16S0il ^CHAH. ^^j TilOIMd. ¥^Fgi> fc £j H1 1 2 ^ . ^^g^£J H1 1 2 ^ ^ g^ S^^^OilAH gAIOii 

a^s is 
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XII15S01I SiCH AH . &D\ *»SSSj JIIIS^S ^lOfe^^ 50hglf2| xmxj^Hf DS ii'i 0!^ 

012 2£M PS2^ 8>te asiSHAISXI. 

8^P» 19 

H1 18S01I °[0UH. &2I *3SB2J XillS^S 0I^CH2 ^S^H Shfe 2«§SA|§ 
XI . 

a^S 20 

HI15S01I CH AH . &OI £9{§±X^ ^lOl^^o^ E IHI 01^2=3*. £^1 £l££!2| ff^ 2^° 

^ S 2BU°J 2^I3f. &2I lf^2^2j S^2I- SbH^£J^ ±2.±&=1JL\, ^lOIMd ?l 21 1 i2§^ 

oil dHxiaoi ^ui Eaiei^^nf £2ais ^ eh ^ a ch 2^ assies s&sk* 

01 = 012 ^M^Xi^EHSS ^S^a 6^ ™g£A|Sxl. 

a^s 21 

XJI20SOII 2iOi AH . &J| ^eiM^II^EH^ >il Oi = = . EEil°J2^. fiJSfllSS 2> lf^2^2j 3 

Hfgfsos bHxl£J^ 21 6^ ^SSAI^Xl . 

S^S 22 

Ui^EIH- 2i^S§ XI h! LH^^3f Sl^Si XI U 2 . £0| SS^S-PIBOil CASK* & 3 

& ^EIS ¥^1 giJ6hffl. 3 Ui^SOl 4^1 2ESEI3I&2J Uj^SB D^SSE^ dHxiSCH 91^ bHSS 
£|}|&HL £>0| HHS^£i:>l&2| Ui^^^Oil OH^ai^o^ bHSBCH . 3 213© ¥?H2i IHIOI^ 

£Hf <=}H2j 33|XI?-IXI^ 2| ^i^g^ oj OHM^I^M &S8H^fe ^40H2J ^ilOiM^ ^ 2 S 

&3I 2J sl^S^LHCHI dHxj& £f^2^ILf. ^ sf^S^LHCHI bHxl£iCH 2| £is 

■ £>OI ^ £}^2^0il SStAIS^te ^S^X^£L &D\ 2| }{|0|^£i0]| 2 a £J CM . ^ Sf^S^LH 

Oil bHxigCH 2J- lf^2^2J ii^Sf XH 6h01 OI»aE^ ¥^g^2j XH12^HK £>0| 

^ ^lOfM^^f ^HoK)j 9§aD1, ^31 2* s>^S^ LHOil dHxl£IO ^ i¥2i i3§§ ?H 

XH8F01 EH^£JE^ ^^e^oj ^112^^, x±<£^Z\D\m°] mm&&0\\ ^ sf^g^Oil 

^af2JSCH a^Hf 1731 st-§5f£^ 2H£i£IOi2 XhSS 0HM§^2K £>0| SSS£I?I&£I m*a& 
Oil dHxISDI g-^Hf X^°m gOi^iOi tl£j£ » B> tt El « SJEJSI EH S ¥1 ^ bHxl 

sen ^ss^^f, ss^ei^i^^ «HSS£Pie Ahoi chi ^gjaois! °-^§si ^Pbi a^oi oi^ch 
23 

HI22S01I 2ICHAH. ^^1 ^ SH S EH S 3F ^Ol ^§2^ AFOIOii liMSmSS akoi A! ^^^ ^S^^ 6^ 

^ SijgSAISxI. 

S^E h 24 

Aisa. 

25 

bHxisoi ^ sf^^^Hj ^^\m wz\ mmEM^ n m&mm mm® chssks. n °JS¥^nf^ 

§§2i¥^ 2iaE^ g^aoi asm. ^^i ^^sssi x-ms^^ ^ ^ioim^b 
ai ?§soi. 2j a^a^moii bHxiaoi ^ sf^s^^i o>ah ^§^eh^ n ^^£f 
m jwimoi LHsmoj, n eiS¥^n}^ oie dH^^^ 2isj£^ 2^1 
aism. 

a?» 26 

HI25S01I SiCHAH, ^Ol X^^HJ ^^SX^IOil £] 6H 4^1 ^H^^HJ g^lb ^^1 S^S^Hl 

^hSXfEl ¥^CH! ^^g^2J XjMS^oj ^^SXFEI Oil >jSj ^£^3 

^mm o\^m 21 m^^^ mt= ssjshaisxi. 
a^s 27 

HI 25^011 2i 01 AH , ^Ol UHSSBPI&S §5f01 feOI 2j 3H^^^^£J D\&2\ JW^&m ^§6f 

01. ^^1 2-1 Si> fc ^ XIMS^OI ^^1 ^F^£] JH^^LHS ^S£JXI 21 ^§^^ Shfe ^§HA|g 

XI . 

a^a 28 

^H£j Ail^2§ S^IXI¥^XI^ ^ If^ggaoj DHM^^M ^§oH^^ ^^^H°i >1I0I^^ ^ A Jl^i, 
4^1 ^ H^g^LHOII dHxl£j Sf^a^HK £D\ ^ a^g«LH0i! dHxIQCH ^>0| ^ Aj^^^j aj^M 2 
S£ID1. 4^1 ^ Sf^S^LHOII bHxl£jOi ^ sfAH3^2J ^¥£f ^2§I Clii> fe a£^ g^E! ¥ 

^^if°l H1 1 2 ^ a. ^^I ^ >H0IM^HF ^D6^ ^PS£JD1. ^ If^S^ LHOII bHxISCH ^ ^± 

xi^oj oj ¥£f l^gf ^HXHmol Oi^£J£^ l^s ^^§^£1 HMS^M ^dlSfOI 0!¥CH2 2^ m 

»t ffliafiAisasi wisssoii siouH. m&Dimum M^^mm *<m& m ^¥ 
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o\ 1*4^ ^ioim^^ ^s§? a ^sgsj *iits=g ggsfb 5§i. ^i s^s^oii isii 

ExIISM HHEiyShi= SS^. SF^g^LHOil ¥^^§^ 5^ ^^g^oj ^112^^ CH»Sh£^ Sf 

±?±^m mgot^ ssnf. ^i gufs^oii n\3^^mm 3§s * nHE^moi ^^si ^irndB ^ = 

^XI^EHSJ ^2^. E£il°JS ^£6^=r g§§ ^=Pbl ShOI Ol^OIXIe ^S^^ 5fb SiJSHAISXISi 

29 

fll28S0il 2^0UH. &3\ ^^2\ }UOI^dIU ^^gU ^^g^2J = 8 S Ai CHI HHEi^ofOI g £ 6f 

b 5M ^§£^ Shfc 2«§5AISx|£| UlSaS. 

30 

XHI28S- CHI SiCHAH. ¥^g^°i AUS^Hf ^^§^2J *||1S=e ^JH^S^^ EH Ei fe! or 01 g S 6rb 

51S ^§£^ 6rfe ^§SAISj|2| *HS^g. 

a^s 31 

HI 30^ Oil °1CHAH. ^*igg£l HNS^S PSS^^ SSAI31 ^b 51 HS^a 5^ °»§5AI 
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